Cooperative binding of NF-Y and Sp1 at the DNase I-hypersensitive site, fatty acid synthase insulin-responsive element 1, located at -500 in the rat fatty acid synthase promoter.
In vitro DNase I footprint analysis of the rat fatty acid synthase (FAS) promoter from -568 to -468 revealed four protein binding sites: A, B, and C boxes and the FAS insulin-responsive element 1 (FIRE1). As demonstrated by gel mobility shift analysis and supershift experiments, FIRE1, located between -516 and -498, is responsible for binding NF-Y. The C box located downstream of FIRE1 was shown by in vitro footprinting to be a Sp1 binding site, and furthermore, competition with Sp1 also abolished FIRE1 binding. Since the half-life of the Sp1.NF-Y.DNA complex is significantly longer than the half-lives of the Sp1.DNA or NF-Y.DNA complexes, the two transcription factors are deemed to bind cooperatively in the FAS promoter at -500. It is unusual that NF-Y binds at this distance from the start site of transcription. NF-Y binding sites are found in the promoters of at least three other FAS genes, viz. goose, chicken, and man. A second NF-Y binding site is located in the FAS promoter at the more usual position of -103 to -87, and it too has a neighboring Sp1 site. CTF/NF-1 competes for proteins binding to the B box. The A box binds Sp1 and contains a 12/13 match of the inverted repeat sequence responsible for binding the nuclear factor EF-C/RFX-1 in the enhancer regions of hepatitis B virus and the major histocompatibility complex class II antigen promoter. The same relative positions of NF-Y and Sp1 binding sites in the promoters of FAS genes of goose, rat, chicken, and man emphasize the involvement of these transcription factors in the diet and hormonal regulation of FAS.